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Synopsis: Recurrent MI a major cause of death in post MI LV 
dysfunction patients

Source: Orn S, et al. Recurrent Infarction Causes the Most Deaths 
Following Myocardial Infarction with Left Ventricular Dysfunction.

Am J Med. 2005;118:752-758.

This report is a retrospective analysis of the large
OPTIMAAL trial that randomized 5500 patients with acute

myocardial infarction (MI) to losartan or captopril (Lancet.
2002;360:752). All patients had left ventricular (LV) systolic dys-
function or clinical congestive heart failure (CHF). Follow up was
an average of 2.7 years. The focus of the present study was LV
pathology in the 20% of patients who died during the trial and
underwent an autopsy. The study was carried out in 7 European
countries. Primary analysis was to compare the pathological diagno-
sis with the clinical diagnosis as to the cause of death occurring > 7
days after MI. Clinical causes of death analyzed included progres-
sive CHF, sudden cardiac death, SCD, and recurrent MI. There were
946 deaths during the OPTIMAAL trial and, of these, 20% or 180
patients underwent an autopsy; 165 deaths occurred more than 7
days after the index MI. Those who had an autopsy were younger,
less likely to die of unwitnessed (SCD), and more likely to die in
hospital. Baseline demographics of those who underwent an autopsy
vs those that did not were quite similar, including use of appropriate
post MI medications.

Results: One hundred two of the 180 patients who underwent
autopsy had a new acute MI as the presumed cause of death; in 80
patients, the recurrent MI was in the same territory as the index
infarct. Twenty-five of this group had a fresh thrombus in the infarct
related artery (IRA), whereas in 16 patients without new myocardial
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damage who died suddenly, a fresh thrombus was noted.
The clinical cause of death compared to autopsy find-
ings was changed in half of the patients, mostly due to
an “undiagnosed acute MI”.

The clinical adjudicated diagnosis was SCD in 37%
and progressive CHF in 21%. Events suggesting a re-MI
in the 30 days prior to death were noted in only 20% of
the cohort. SCD was diagnosed in 88 patients, the
majority of which were not felt to have a clinical re-MI.
However, an acute second MI was found in 60% of
autopsy patients who died suddenly; 80% of these
infarcts were not clinically recognized. Fresh coronary
thrombus was noted in half of the patients who had sud-
den death associated with recurrent MI. In those who
were not felt to have re-MI, a new acute MI was identi-
fied in only 20% clinically but 53% by autopsy; 80% of
such individuals had symptoms of progressive heart fail-
ure. There was a decreasing trend for re-MI at autopsy
related to time after the index event; 78% in the first 30
days, falling to 30% in the last years of the study.

Orn and colleagues conclude that their data
“….demonstrates that recurrent MI is a common finding
at autopsy in patients who die after an index MI irre-
spective of the mode of death.” However, the recurrent
MI is often not recognized either because of atypical

symptoms or because it presents as sudden death.”
Much clinical trial data has demonstrated that beta
blockers and ACE inhibitors reduce these complications,
including total mortality. Furthermore, the advent of
defibrillator therapy in recent years has resulted in an
increase in nonfatal acute MI, but a decrease in mortali-
ty, suggesting that the “device prevented death among
patients who suffered what would otherwise have been
fatal acute MI.” The findings of a high likelihood of
acute MI at autopsy are concordant with other reports in
the literature of SCD following MI. For instance, in
those individuals with progressive heart failure who
died, an acute MI was found in 80% of the cases. Orn et
al state that “recurrent MI remains very much under-
diagnosed among both patients who die suddenly and
those who die with progressive heart failure.” This is
particularly likely in deaths outside of the hospital. They
recommend that “prevention of recurrent MI may be the
primary objective in prolonging survival in this popula-
tion.” These autopsy results are in line with other data,
even though only a small number of patients receive a
pathologic examination. Ruptured plaque was rarely
seen at autopsy, presumably because of extensive coro-
nary calcium in the large majority of individuals and the
difficulty of finding residual thrombus, which has not
been lysed.

■■ COMMENTARY
This analysis demonstrated that a silent or unrecog-

nized new acute MI (or perhaps the term should be re-
infarction) is very common after a large infarct, and is
not surprising and deserves emphasis. The data raises
the issue of how to classify sudden cardiac death. The
clinical diagnosis of SCD was common, and yet the
majority of individuals diagnosed actually had a new
infarction superimposed upon significant old myocardial
damage. The same is true for death following CHF,
which was often precipitated by an unrecognized re-MI.
What to do about these findings is another matter. Clear-
ly, in a clinical trial such as OPTIMAAL, the use of
appropriate post-MI medications should be excellent; of
concern, the use of beta-blockers was only 70% and one
could argue it should have been higher. The only other
drugs that have been shown to reduce hard end points
following acute MI are the statins; here utilization was
low.  Aspirin use was 90%. It should be recognized that
OPTIMAAL was designed in the late 1990s, when the
statin mania of today was just beginning. 

What should the clinician do with these data? Cer-
tainly, the routine use of echocardiography needs to be
emphasized in any patient who has had an MI and sub-
sequently demonstrates signs of CHF. Sudden cardiac
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death following a silent or unrecognized re-MI remains
very difficult to predict. The increasing use of defibrilla-
tors in appropriate patients with CAD and reduced LV
function, certainly should reduce some of these deaths.
These data do raise a concern that we may not be doing
as good a job as we think in the months following an
acute MI. Careful clinical assessment, closer follow-up,
and appropriate use of mandated vascular protective
drugs, as well as an echocardiography with any change
in symptoms, appear to be mandated by the results of
these observations. Furthermore, cardiac biomarkers
should be obtained in patients who have even vague or
atypical symptoms post-MI. Many individuals with a re-
MI are unrecognized until it is too late.   ■

Acute Glycemic Control
Reduces Mortality from
Acute MI in Diabetics
A B S T R A C T  &  C O M M E N T A R Y

By Jonathan Abrams, MD

Synopsis: Acute hyperglycemia, not long-term glycemic
control, are not predictive of survival after MI.

Source: Cao JJ, et al. Relation of Chronic and Acute
Glycemic Control on Mortality in Acute Myocardial Infarc-
tion with Diabetes Mellitus. Am J Cardiol. 2005;96:183-186.

This report echoes a number of recent studies
implicating hyperglycemia as an adverse risk factor

for individuals admitted with an acute MI. The GIK
hypothesis of Sodi-Pallares of many years ago still
echoes. Several recent studies have demonstrated a sub-
stantial risk elevation in diabetics, including UKPDS 35
and the DIGAMI glucose infusion trials. The current
report is a retrospective analysis of 827 diabetics with
acute MI admitted to the CCU of Henry Ford Hospital
of Detroit during 1997-2001. Admission glucose levels
were available for the majority, and a substantial num-
ber of individuals (349) had 2 or more measurements of
glyco-hemoglobin (HbA1c) within the 2 years prior to
admission. These individuals were analyzed separately;
the average number HbA1c measurements in this
cohort was 3.5 ± 2.2 in the 2 years prior to acute MI. In-
hospital mortality was 9.3%. A multivariate logistical
regression analysis to identify predictors of in-hospital
death found increased admission glucose levels, older
age, and elevated cardiac markers as independently

associated with increased mortality. The mean glucose
in the 752 subjects who survived hospitalization was
234 ± 117mg/dL, whereas in the 75 individuals who
died, the mean glucose level was 316 ± 143, P = <
0.0001. Although HbA1c levels were higher in the indi-
viduals who died, HbA1c quantities were not predictive
of mortality. Mean levels were “significantly greater in
patients with AMI and elevated admission glucose val-
ues. However, the mortality rate did not differ signifi-
cantly among quartiles of HbA1c, with an odds ratio of
0.64, 1.01, and 1.08, respectively, comparing the highest
quartiles to the lowest quartile of HbA1c” (NS). The
lack of predictive power of HbA1c was also true for the
first 6 months after admission. The adjusted odds ratio
of AMI mortality in relation to admission glucose was
consistent throughout the cohort, with quartiles of risk
ranging from 1.03, 2.60, and 5.24, comparing the greater
quartiles to the lowest; P = 0.001. Cao and colleagues
conclude that “acute hyperglycemia, not long-term
glycemic control, affects in-hospital AMI mortality.
acute hyperglycemia is a potent predictor of death after
AMI.” Many metabolic and pathophysiologic factors are
known to be associated with hyperglycemia, and these
are briefly discussed by Cao et al. Increased cate-
cholamines, glucocorticoids and, most importantly, free-
fatty acids are well known to be adverse markers and
probably players in the adverse outcomes of diabetics
with poor glycemic control. Cao et al suggest that acute
hyperglycemia itself “is also likely toxic to myocardi-
um,” and that “a result of insulin insufficiency further
augments the toxicity of free-fatty acids.” These data
suggest that even in non-diabetics, hyperglycemia is
related to adverse outcomes after AMI. It isn’t clear why
HbA1c levels, which assess long-term glycemic control,
are not predictive of survival after MI, though many of
these individuals with high levels also had high levels of
glycemia. “More importantly, . . .the findings should
encourage clinical efforts targeted at ‘tight’ acute
glycemic control in all diabetic patients after AMI.”

■■ COMMENTARY
Even though these data are not prospective, they do

not surprise. Most cardiologists today recognize that
there is an adverse relationship between diabetes, as
well as hyperglycemia and adverse outcomes in CAD
and particularly AMI. Over the past few years, cardi-
ologists and endocrinologists have begun a conversa-
tion regarding the many adverse outcomes relating to
diabetes (and the metabolic syndrome); with the
accumulation of much outcome data, there has been
an increasing trend towards tighter glucose control
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for acute CAD events and even bringing the cardiolo-
gist into the choices of therapy for hyperglycemia.
The American College of Cardiology is, at present,
introducing a diabetes module for all of its members.
Many papers, editorials, etc. stress the 2-4 fold
increase in mortality and morbidity in diabetics who
have CAD. The worst outcomes are with acute infarc-
tion, but adverse events are also greater in diabetics
who undergo coronary re-vascularization, even in sta-
ble CAD. This report from one center from Detroit,
while not a detailed prospective analysis of abnormal
glucose metabolism or clinical presentation of the
patients, speaks for itself, and strongly supports that
hyperglycemia per se is a substantial adverse phe-
nomenon. Efforts to aggressively treat elevated glu-
cose levels, starting from the first day in the hospital,
are still woefully inadequate; that cardiology focus is
more towards opening up the infarct artery and sup-
porting left ventricular function than optimizing
glycemia; endocrinologists are not called in for rou-
tine elevated blood sugars, particularly in diabetics.
Commonly (in my experience at least) in acute coro-
nary syndromes, hyperglycemia in non-diabetics, or
yet to be identified diabetics, is often ignored and not
followed up, including the failure to institute vigor-
ous insulin therapy for lowering blood sugar. We
should and will be hearing much more about this sub-
ject in the years to come.   ■

Obesity and Coronary Artery
Bypass Surgery
A B S T R A C T  &  C O M M E N T A R Y

By Michael H. Crawford, MD, Editor

Synopsis: Body size is not a significant predictor of
CABG mortality.

Source: Jin R, et al. Is Obesity a Risk Factor for Mortality in
Coronary Artery Bypass Surgery? Circulation. 2005;111:
3359-3365.

Although obese patients are commonly
referred for coronary artery bypass surgery

(CABG), the data regarding its effect on operative
risk are conflicting. Thus, Jin and colleagues from
Portland, OR, studied over 16,000 patients who
underwent isolated CABG in one institution from
1997 to 2003. They were divided into 6 groups

depending on their pre-operative body mass index
(BMI) in Kg/M2: underweight < 18.5; normal 18.5-
24.9; overweight 25-29.9; mild obesity 30-34.9;
moderate obesity 35-39.9; and severe obesity > 40.
The in-hospital mortality was correlated to BMI as
a continuous and categorical variable by several
techniques. Initially, 32% of the patients were
obese, but by the end of the study it was 40% (aver-
age 37%).  Obese patients were more often younger,
female, diabetic, and hypertensive. Underweight
patients were also more often female, but also had
more vascular and pulmonary disease and more
heart failure. Obese patients had less mortality
(1.9%) and underweight patients more (8%), as
compared to the normal BMI group (3%). Under-
weight patients had more strokes, bleeding, and
ICU ventilation. Obese patients had more sternal
wound infections, but less renal failure. Cause of
death was not different among the BMI groups.
Using BMI as a continuous variable, the lowest
mortality was observed in the high-normal and
overweight group (BMI 23-30). Jin et al concluded
that body size is not a significant predictor of
CABG mortality.

■■ COMMENTARY
Well, we can add CABG surgery to chemothera-

py as a rationale for carrying a little extra fat, but
not too much, so that our risk of coronary artery
disease, hypertension, and cancer doesn’t increase.
Now we just need to know what that balance is
exactly. Although this is a single institution study
with a modest number of patients as compared to
the larger Society of Thoracic Surgeons database, it
is largely supportive of the results of other trials. Jin
et al point out that only the very large databases
seem to show a significant effect of obesity, consis-
tent with a small clinical effect.

Their study has the advantage of including data on
underweight patients. However, there were only 90 under-
weight patients (0.6% of the total), of whom, 7 died. Also,
they used BMI rather than body surface area as the vari-
able. It can be argued that BMI is imperfect and that a
measure, such as waist circumference, might be better
because it is more indicative of abdominal fat.  Abdomi-
nal fat is predictive of coronary artery disease events, but
not necessarily mortality with surgery. In addition, the
analysis is robust because it takes into account the rela-
tionship between obesity, age, and gender.

Finally, morbidity is predicted by obesity, as has
been shown in other studies. The incidence of deep
sternal infections rises with increasing BMI. The
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need for re-operation for bleeding and blood transfu-
sion increases progressively as BMI declines. Clear-
ly, body fat is a double-edge sword, and this study
adds to the national debate over its importance to
health.   ■

Risk of Heart Valve Surgery
A B S T R A C T  & C O M M E N T A R Y

By Michael H. Crawford, MD, Editor

Synopsis: Based on a large national database of heart
valve patients, a risk score has been developed to pre-
dict operative mortality for any valve surgery.

Source: Ambler G, et al. Generic, Simple Risk Stratification
Model for Heart Valve Surgery. Circulation. 2005;112:
224-231.

The incidence of heart valve surgery is rising, yet
there is little specific information about the risk of

valve surgery. Thus, Ambler and colleagues in the
United Kingdom obtained data on over 32,000 patients
from 30 institutions who underwent heart valve sur-
gery between 1995 and 2003 in the United Kingdom
and Ireland. Based upon the first 5 years, a data model
was developed for predicting in-hospital risk of death
(n = 16,679). The performance of the model was evalu-
ated in the remaining 16,160 patients. The final model
included data from both the development and testing
groups, and is adjusted for the last year of the data, so
that it will be as applicable as possible to current surgi-
cal practices. The total patient database had a 6.4%
mortality, a mean age of 65 years, 42% were female,
64% had isolated aortic, and 29% isolated mitral valve
surgery. Few patients had tricuspid (TV) or pulmonic
valve surgery concomitantly, but about one-third had
concomitant coronary artery bypass graft surgery
(CABG). Among the clinical characteristics evaluated
for their predictive ability, only respiratory diseases
were dropped. The area under the receiver operating
curve of the model was 0.77, which suggests a reason-
able ability to predict the outcome of this complex
intervention. The risk predictors in order of importance
were operative priority (urgent, emergency, etc.), age,
renal failure (creatinine > 2.0), operation sequence
(first, second, etc.), ejection fraction, concomitant TV
surgery, type of valve operation (aortic, mitral, com-

bined, etc.), concomitant CABG, body mass index,
pre-operation arrhythmias (atrial fibrillation, ventricu-
lar tachycardia, etc.), diabetes, gender, and hyperten-
sion (all P < 0.01). Ambler et al then developed a risk
score which can be used to estimate in-hospital mortal-
ity risk.

■■ COMMENTARY
As percutaneous interventions increase, the number

of CABGs decreases, and valve surgery becomes a
larger percent of heart surgeries—now about one-third.
Also, emphasis on valve repair has increased the num-
ber of candidates for valve surgery. I usually quote
patients the overall reported mortality for valve surgery
of 4-8%, but mitral valve repair in a 50-year-old or aor-
tic valve replacement in an 85-year-old, may have a
risk below or above this range, respectively. In addi-
tion, when the surgeons are keen on operating, the risk
is quoted as 1-3% and, when they are not, 25-50%.
Until now, there has been no large, well-validated
model that is easy to use for the cardiologist to come
up with their own figure. Other strengths of this model
are that it can be used for single valve cases, multiple
valve cases, aortic or mitral, and with or without con-
comitant CABG. Because of the robust design of the
model, developing separate models for stenosis and
regurgitation or for mitral and aortic valves made no
significant difference in the risk predictions.

The top 4 predictors out of the 13 are the strongest:
operative priority, renal failure, age, and operative
sequence. This agrees with previous studies. Also,
respiratory diseases dropped out as a predictor, which
agrees with prior data. One weakness of the model is
that the presence of infective endocarditis is not
included because there was insufficient data on this
issue. Such cases only comprised about 4% of valve
surgeries. The model has a point range of 0 to 25,
with corresponding in-hospital mortality risks of 0.2
to 52.9%. This provides for the risk prediction scale
commonly used by surgeons when talking to patients
I discussed above (1-50%). The model was developed
in the United Kingdom and Ireland, which have
national health services, where it is believed the sick-
est patients languish, waiting weeks for surgery. So
there may be a natural selection bias to their database.
Finally, Ambler et al point out that this model is only
warranted for 2003. New developments in surgery
will have to be accounted for in later iterations. (The
scoring sheet and risk calculation tables are clearly
printed in the paper. Perhaps they will develop a
PDA version.)   ■
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Asymptomatic Arrhythmia
Recurrence After Catheter
Ablation
A B S T R A C T  &  C O M M E N T A R Y

By John P. DiMarco, MD, PhD
Professor of Medicine, Division of Cardiology, University of
New Mexico, Albuequerue
Dr. DiMarco is a consultant for Novartis and does research for Medtronic and

Guidant.

Synopsis: Asymptomatic atrial fibrillation occurs com-
monly after radiofrequency ablation procedures for
atrial fibrillation. Thus, a symptom only based follow-
up substantially overestimates the true success rate of
AF ablation procedures.

Source: Hindricks G, et al. Perception of Atrial Fibrillation
Before and After Radiofrequency Catheter Ablation: Rele-
vance of Asymptomatic Arrhythmia Recurrence. Circulation.
2005;112:307-313.

Hindricks and colleagues performed a careful
study on the relationship between symptoms and the

recurrence of atrial fibrillation after radiofrequency catheter
ablation. One hundred fourteen patients with symptomatic
atrial fibrillation were included in this perspective study.
Ninety-six patients had paroxysmal atrial fibrillation and 18
had persistent atrial fibrillation. Sixty of 114 patients had
lone atrial fibrillation. Forty-eight patients had a history of
hypertension and 21 patients had some form of organic
heart disease. The mean left ventricular ejection fraction
was 62 ± 8%, with a left atrial diameter measured at 40 ± 6
mm. After enrollment, but before ablation, a continuous 7-
day ambulatory ECG was recorded in all patients. Each
patient was given a detailed symptom log to complete dur-
ing the 7-day monitoring period. Similar 7-day continuous
ambulatory ECG’s were repeated immediately after abla-
tion and at 3, 6, and 12 months of follow-up. Documenta-
tion of greater than 30 seconds of atrial fibrillation was con-
sidered a sustained AF recurrence. Recordings of atrial flut-
ter were analyzed separately. A total of 108 of the 114
patients completed 6 months of follow-up. Of these 108
patients, 10 with early recurrences of atrial fibrillation
underwent a second ablation procedure. ECG analysis was
performed by a physician blinded to the patient’s name and
symptom log. Each episode of atrial fibrillation was classi-
fied as symptomatic or asymptomatic.

The ablation procedure involved circular left atrial linear
lesions around the ostia of the pulmonary veins as guided by

electroanatomic mapping. Additional linear lesions across
the roof of the left atrium and between the circular lesions
and the mitral annulus were also placed. During the 7-day
recording prior to ablation, 81% of the patients had atrial fib-
rillation. Of these, 5% had only asymptomatic episodes,
35% had only symptomatic episodes, and 57% had both
symptomatic and asymptomatic episodes. Immediately after
ablation, 78 of 114 patients had documented atrial fibrilla-
tion, with 22% of the patients having only asymptomatic
episodes, 21% only symptomatic episodes, and 57% a mix-
ture of symptomatic and asymptomatic episodes. At 3, 6,
and 12 months of follow-up, 57%, 50%, and 64% of
patients, respectively had only sinus rhythm during follow-
up recordings. Among the patients with documented recur-
rences, 38%, 37%, and 36% had only asymptomatic
episodes at these 3 time points. A decrease in total AF dura-
tion was, however, observed. Prior to ablation, the median
total arrhythmia duration was 38 hours during the 7-day
ECG monitoring period. Immediately after ablation, this
declined to 36 hours, then to 23 hours after 3 months, 17
hours after 6 months, and 10 hours after 12 months.

During follow-up, patients initially were continued on a
beta blocker and an antiarrhythmic drug (flecainide or amio-
darone) for at least 3 months. After 3 months, medication
could be continued on an individual basis. At 6 and 12
months, over 70% of the patients were still receiving a beta
blocker and 40% of patients were still taking an antiarrhyth-
mic drug after 12 months. There was no difference in the
measured heart rate during AF episodes. It remained between
100 and 110 bpm at all time points. No patient characteristics
were identified that could distinguish between patients with
symptoms or no symptoms during atrial fibrillation. Atrial
flutter was documented in a small proportion of patients,
however, all patients with atrial flutter also had atrial fibrilla-
tion during the 7-day electrocardiograms.

Hindricks et al conclude that asymptomatic atrial fibril-
lation occurs commonly after radiofrequency ablation pro-
cedures for atrial fibrillation. They argue that a symptom
only based follow-up substantially overestimates the true
success rate of AF ablation procedures.

■■ COMMENTARY
The role of catheter ablation in the management of

patients with atrial fibrillation is expanding but remains
controversial. This paper by Hindricks et al provide impor-
tant insights into how we should interpret the current litera-
ture. Almost all of the patients in this study had a history of
highly symptomatic episodes of atrial fibrillation. The abla-
tion procedure was reasonably effective for reducing or
eliminating symptoms. However, as the data show, careful
monitoring demonstrates that asymptomatic atrial fibrilla-
tion may still occur and this impacts the potential clinical
value of the procedure.
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Most of the patients in this study would not have had
conventional criteria for initiation of anticoagulation.
However, as atrial fibrillation ablation procedures are
extended to older patients and those with risk factors for
stroke, the presence of asymptomatic atrial fibrillation dur-
ing follow-up will certainly influence our enthusiasm for
recommending the procedure. For many patients, symp-
toms during atrial fibrillation can be controlled with med-
ications, but their major desire is to avoid a need for long-
term anticoagulation. The data presented here show that
discontinuation of warfarin after an ablation in patients
with stroke risk factors is difficult to justify. A large frac-
tion of patients may still have only asymptomatic episodes
of atrial fibrillation. We do not know how much atrial fib-
rillation is necessary to elevate stroke risk in these patients.
Is there some lower limit that can be considered safe? The
minimum duration required to count as a sustained
episode in this study was only 30 seconds, but the median
duration was 10 hours during the 7-day monitoring period.
At the present time, we don’t know if this amount increas-
es the risk of stroke enough to warrant long-term anticoag-
ulation. Current guidelines are very conservative and sug-
gest that all patients with any atrial fibrillation and stroke
risk factors should receive prophylaxis.   ■

Percutaneous Left Atrial
Appendage Transcatheter
Occlusion 
A B S T R A C T  & C O M M E N T A R Y

By John P. DiMarco, MD, PhD

Synopsis: This system may be an alternative thera-
peutic strategy for patients at risk of stroke who
have contraindications for long-term warfarin anti-
coagulation.

Source: Ostermayer SH, et al. Percutaneous Left Atrial
Appendage Transcatheter Occlusion (PLAATO System) to
Prevent Stroke in High-Risk Patients with Non-Rheumatic
Atrial Fibrillation: Results from the International Multi-Cen-
ter Feasibility Trials. J Am Coll Cardiol. 2005;46:9-14.

Although anticoagulation with warfarin has
been shown to be effective in preventing stroke in

patients with nonrheumatic atrial fibrillation, many
patients cannot tolerate warfarin therapy, and most
would prefer not to take it. This has led to the develop-

ment of innovative devices which may decrease the risk
of stroke in these patients. In this paper, Ostermayer
and colleagues report the early results using a new
device designed to prevent left atrial appendage throm-
bus formation. The percutaneous left atrial appendage
transcatheter occlusion (PLAATO) system consists of
self- expanding nitinol cages in various sizes that are
covered with expanded polytetrafluoroethylene.
Anchors are positioned along the struts to help position
and stabilize the PLAATO device in the left atrial
appendage. The device is implanted using transseptal
puncture from a femoral approach and positioned with
transesophageal echocardiographic and fluoroscopic
guidance in the left atrial appendage. Dye injections are
used to assess the degree of left atrial appendage sealing
by the device. The device can be repositioned if the ini-
tial deployment is not satisfactory. The major entry cri-
teria for this feasibility trial required that patients have
nonrheumatic atrial fibrillation of at least 3 months
duration and have contraindications to chronic warfarin.
In addition, patients were required to have either a his-
tory of a transient ischemic attack or stroke or other risk
factors that put them at increased risk for thromboem-
bolic events. The potential risk factors for consideration
included congestive heart failure or systolic dysfunc-
tion, severe systolic hypertension, diabetes, age over 64
years, a history of myocardial infarction, or the pres-
ence of moderate or dense spontaneous echocardio-
graphic contrast in the left atrial appendage. Patients
with preexisting thrombi, as well as those with complex
aortic plaques, mitral or aortic valve disease, left atrial
diameters greater than 6.5 cm, recent acute coronary
events and strokes, and symptomatic carotid disease
were not eligible for participation.

After left atrial appendage closure, patients were
placed on aspirin indefinitely. Some patients received
clopidogrel for 4-6 weeks. A short peri-operative course
of prophylactic antibiotic therapy was also prescribed to
most patients. Follow-up was conducted at one week,
one month, 3 months, 6 months, and 12 months. The
primary end point of the study was a major adverse
event including major or minor stroke, cardiac or neuro-
logical death, myocardial infarction, or a requirement
for surgery related to the PLAATO procedure.

One hundred eleven patients were entered into the
study. Eighty-four percent were over age 65 and 35%
were over age 75. Using the CHADS2  index for stroke
risk, 30% had a CHADS score of 2, 21% had a CHADS
score of 3, 16% had a CHADS score of 4, and 7% had a
CHADS score of 5 or 6. Percutaneous left atrial
appendage occlusion was successful in 108 of 111
patients. Implantation was unsuccessful because of the
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presence of a left atrial thrombus at the time of the pro-
cedure in one patient and because of technical complica-
tions in 2 patients. The average procedure time was 68 ±
28 minutes. There was one periprocedural death associ-
ated with perforation and cardiac tamponade during the
implant attempt. By echocardiographic criteria, 100% of
patients had successful occlusion of the left atrial
appendage at one month, and occlusion persisted in 49
of 50 patients studied out to 6 months. Device migration
or dislodgement of the left atrial appendage was not
observed. During a mean average follow-up of 9.8
months, there were 2 ischemic strokes 173 and 229 days
after the procedure. Transient ischemic attacks were
noted in 2 additional patients. This led to an observed
annual stroke rate of 2.2%. There were 6 deaths in the
111 patients, but none were adjudicated as device or pro-
cedural related. Four patients died of cardiac or neuro-
logic causes, one with secondary complications after
gastrointestinal bleeding and one with an incarcerated
abdominal hernia.

Ostermayer et al conclude that the PLAATO System
can be inserted at acceptable risk with promising results,
in terms of stroke prevention in a high-risk patient sub-
set. Ostermayer et al propose that the system may be an
alternative therapeutic strategy for patients at risk of
stroke who have contraindications for long-term war-
farin anticoagulation.

■■ COMMENTARY
Stroke is the most worrisome common complication

of atrial fibrillation. Although it has been well estab-
lished that warfarin anticoagulation decreases the risk of
ischemic stroke in patients with atrial fibrillation, many
patients cannot take or are unwilling to take warfarin
chronically. In the randomized warfarin trials, up to one-
third of patients were excluded from participation
because of definite contraindications to warfarin. In
addition, major bleeding develops at about 2% per year
during warfarin therapy in patients with atrial fibrilla-
tion, and about 25% will report problems with minor
bleeding. This early report of a new catheter procedure
for occluding the left atrial appendage is, therefore, quite
promising. It must be remembered, however, that the left
atrial appendage is not the only potential source of
embolism in patients with atrial fibrillation. Risk of
stroke is also linked to the presence of complex aortic
and carotid atherosclerosis and thrombi can occur in
other areas of the left atrium or left ventricle in patients
with advanced heart disease. Despite these considera-
tions, however, development of an effective and safe
catheter procedure, which would markedly reduce the
stroke risk without requiring systemic anticoagulation,

would be a major benefit in many patients. From the
standpoint of patient convenience alone, elimination of
the frequent laboratory testing required during warfarin
therapy would be a major advantage for patients. We can
expect to see trials soon comparing therapy with either
PLAATO or some comparable device, and warfarin in
atrial fibrillation patients. If the devices prove to be safe
and effective long-term, they may evolve to be attractive
alternatives for many.   ■

CME Questions
11. After ablation, asymptomatic atrial fibrillation occurs:

a. < 5%
b. 5-10%
c. 10-20%
d. 20-40% 

12. The stroke rate in atrial fibrillation patients post left atrial
appendage ablation was:
a. 1% per year.
b. 2% per year. 
c. 3% per year.
d. 4% per year.

13. Which of the following is not a predictor of valve surgery in
hospital mortality?
a. Renal failure
b. Age
c. Respiratory disease 
d. Operative priority

14. Which of the following is not a predictor of CABG in hospital
mortality?
a. Renal failure
b. Age
c. Recent stroke
d. Obesity 

15. Autopsy studies show that the most common cause of death in
post MI patients with LV dysfunction is:
a. congestive heart failure.
b. pulmonary embolus.
c. re-infarction.
d. cardiac rupture.

16. Acute MI patients with which lab abnormality have the highest
mortality?
a. Hyperglycemia
b. High HgbA1C
c. High LDL cholesterol
d. Low HDL cholesterol
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Answers:11. (d); 12. (b); 13. (c); 14.(d); 
15. (c);16. (a)



High risk patients benefit from perioperative
beta-blockers when undergoing major non-
cardiac surgery according to new study.

Researchers from Tufts University reviewed the
records of 782,969 patients in 2000 and 2001 at 329
hospitals throughout the United States. Patients were
graded with the Revised Cardiac Risk Index (RCRI),
which takes into account high-risk surgery, ischemic
heart disease, cerebrovascular disease, renal insuffi-
ciency, and diabetes.  The RCRI is graded on a 0-5
point scale, with 5 representing the highest risk.
High risk surgery included all intrathoracic,
intraperitoneal, and superinguinal vascular proce-
dures.  Patients with contraindications to beta
blocker therapy were excluded.  Over 660,000
patients had no contraindications to beta-blockers,
and 120,338 patients received beta-blocker treatment
during the first 2 hospital days.  The relationship
between perioperative beta-blocker treatment and
the risk of death varied directly with cardiac risk.
Patients with an RCRI of 0 or 1 were found to have
no benefit from beta-blocker treatment, whereas for
patients with an RCRI of 2, 3, or 4, or more the
adjusted odds ratio for death in the hospital, were
0.88 (95% CI, 0.80, 0.80-0.98), 0.71 (95% CI, 0.63 - 0.80)
and 0.58 (95% CI, 0.50-0.67), respectively.  The
authors conclude that perioperative beta-blocker
therapy is associated with a reduced risk of in-hospi-
tal death among high-risk patients undergoing major
noncardiac surgery.  They also noted that there was
no benefit for low risk patients (Lindenauer PK, et al.
Perioperative Beta-Blocker Therapy and Mortality
After Major Noncardiac Surgery. N Engl J Med.
2005;353:349-361).  An accompanying editorial points
out that perioperative beta-blocker therapy has been
somewhat controversial because of conflicting data

in recent years.  The current study shows an appar-
ent benefit in high-risk patients, but they also look
forward to the results of 2 ongoing randomized trials
that will help clarify the role of beta-blockers for low-
risk and intermediate-risk patients (Poldermans D, et
al. Beta-Blocker Therapy in Noncardiac Surgery. N
Engl J Med. 2005;353:412-414).

Promising New Weight Loss Drug?
More data shows that topiramate (Topamax) is

associated with weight loss and, in this latest study,
may also lower blood pressure in obese, hyperten-
sive patients. In a study from Norway, 531 obese
patients with hypertension were randomized to
placebo, topiramate 96 mg/day, or topiramate 192
mg/day. All patients received the same diet, exer-
cise, and behavioral modification advice. Patients
were followed for 28 weeks. Mean weight loss was
1.9% for placebo and 5.9% and 6.5% for the 96 mg
and 192 mg doses, respectively (P < 0.001 for each
compared with placebo). Diastolic blood pressure
was reduced 2.1, 5.5, and 6.3 mm Hg, respectively (P
< 0.015 vs placebo).  Systolic blood pressure was
reduced 4.9, 8.6, and 9.7 mm Hg, respectively (P =
NS). Paresthesia occurred in 33% of the active treat-
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ment group. The authors conclude that topiramate
produced clinically relevant effects in reducing body
weight and BP, with generally mild to moderate
adverse effects (Tonstad S, et al. Efficacy and Safety
of Topiramate in the Treatment of Obese Subjects
with Essential Hypertension. Am J Cardiol.
2005;96:243-251).

Treating Shift-Work Disorder
Modafinil (Provigil) may be of some value for

people with excessive sleepiness associated with
shift-work sleep disorder.  Researchers from
Harvard randomized 209 patients with shift-work
sleep disorder to receive either 200 mg of modafinil
or placebo before the start of each shift.  Modafinil
resulted in modest improvement in nighttime sleep
latency (1.7 ± 0.4 vs 0.3 ± 0.3 minutes, respectively; P
= 0.002).  More patients also had improvement in
their clinical symptoms based on multiple objective
tests and patients diaries (74% vs 36%, respectively;
P < 0.001).  Patients taking modafinil also had reduc-
tion in frequency and duration of lapses in attention
during nighttime testing of performance, and pro-
portionally fewer patients reported having had acci-
dents or near accidents while commuting home
(both P < 0.001). These benefits, however, were mild,
and patients treated with modafinil continued to
have excessive sleepiness and impaired perform-
ance at night.  The authors conclude that modafinil
200 mg at the beginning of a shift may improve
shift-worker's performance as compared to placebo,
although the benefit is modest (Czeisler CA, et al.
Modafinil for Excessive Sleepiness Associated with
Shift-Work Disorder. N Engl J Med. 2005;353:476-
486).  An accompanying editorial urges caution
when interpreting these results and suggests "the
current study does not adequately assess the clinical
value of this particular drug in shift-work sleep dis-
order, nor does it justify writing more prescriptions
for modafinil."  The authors do note that up to 20%
of workers in industrialized nations are shift-work-
ers and calls for "further scientific studies to address
in a cohesive manner the serious health and safety
issues that surround us by virtue of us having
become, to a large extent, a shift-working society"
(Basner RC. Shift-Work Sleep Disorder--The Glass is
More Than Half Empty. N Engl J Med. 2005;353:519-
521).

Another Flu Vaccine Shortage?
With the flu season looming, Chiron Corp. is

again having difficulty with flu vaccine production.
Last year the company found contamination at its
Liverpool production plant, a situation that cause

severe shortages of vaccine in the United States.
This year, the company has discovered contamina-
tion at a German plant and is stating that it can only
provide vaccine for the US market.  The German
plant was primarily the source of the Begrivac flu
vaccine, which was sold on the world market.  The
company is making "substantial progress" in fixing
problems at the Liverpool plant where the US vac-
cine is made.  Meanwhile, Acambis plc is working
on a universal flu vaccine that could offer perma-
nent protection against all types of influenza. The
company hopes to generate a universal vaccine that
would not require annual changes in formulation
and would protect against both influenza A and B
including avian strains.  The company, however,
states that it may require years of clinical trials
before earning approval.  Fears of avian influenza
pandemic have prompted the French company
Sanofi-Aventis to work on a vaccine for the avian
H5N1 strain that has killed millions of birds and 50
people in Asia. Preliminary results are promising,
however, full-scale production could take months,
according to Anthony Fauci, MD, Director of the
National Institute of Allergy and Infectious Diseases.

FDA Actions
The FDA has approved the first of the new class

of drugs for the treatment of insomnia character-
ized by difficulty with sleep onset.  Takeda
Pharmaceutical's ramelteon (Rozerem) is a selec-
tive agonist at 2 melatonin receptors in suprachi-
asmatic nucleus, receptors that are thought to
regulate circadian rhythm and sleepiness.
Recently marketed sleeping medications target
GABA receptors (ambien, lunesta) and, although
these drugs are associated with less addiction and
sleep latency then benzodiazepines, they are still
designated as Schedule IV drugs. Ramelteon has
shown no evidence of abuse or dependence
potential and will, therefore, be marketed as a
unscheduled drug.  It is also approved for long-
term use and has not been associated with mem-
ory impairment or impairment of motor ability.
The most common adverse events associated with
ramelteon were somnolence, fatigue and dizzi-
ness (> 2% over placebo).

Plan B, Barr Pharmaceutical's "morning-after
pill" is being considered for over-the-counter
approval by the FDA.  The issue has become a
political hot potato, and even briefly held up the
Senate's confirmation of Lester Crawford, MD, as
Commissioner of the FDA.  It is expected that deci-
sion will be made by September.   ■
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